Abstract. Polycrystalline Indium Oxide (In 2 O 3 ) thin films were employed as an active channel layer for the fabrication of bottom and top gate thin film transistors. While conventional SiO 2 served as a bottom gate dielectric, cross-linked poly-4-vinylphenol (PVP) was used a top gate dielectric. These nano-crystalline TFTs exhibited n-channel behavior with their transport behavior highly dependent on the thickness of the channel. The correlation between the thickness of the active layer and TFT parameters such as on/off ratio, field-effect mobility, threshold voltage were carried out. The optical spectra revealed a high transmittance in the entire visible region, thus making them promising candidates for the display technology.
INTRODUCTION
In recent times, there has been great deal of interest in transparent electronics, especially in conjunction with transparent thin film transistors (TTFTs). This is mainly because, the characteristics of TTFTs doesn't degrade on exposure to visible light due to the wide band gap of the active channel layer. Among them zinc oxide [1] has been widely studied over the last decade. Indium Oxide (In 2 O 3 ) [2] and Tin doped Indium Oxide (ITO) [3] are well known oxide semiconductors widely used for transparent electrodes. However, it has not been explored much in the area of thin film transistors. Most important feature of these oxide semiconductors is the controllability of carrier concentration over several orders of magnitude. Hence depending on the processing conditions, property of these materials could be tuned for the desired applications.
We report on the fabrication and characterization of bottom gate and top contract thin film transistors using In 2 O 3 as the active layers and SiO 2 as bottom gate dielectric. The methodology employed for the growth of In 2 O 3 active layers was reactive evaporation. Metallic indium and high purity oxygen were used as the source material and the reactive gas, respectively. The as-grown films were subjected to various thermal treatments and the resultant films were employed for the fabrication of thin film transistors. Structural characterization of the films was carried out using x-ray diffraction and atomic force microscopy. We present the transport properties of the TFTs fabricated through their output and transfer characteristics. The simplicity of the growth process and the low-temperature processing suggest that In 2 O 3 based TFTs are suitable for applications that demand low cost, large area and flexible electronics. Figure 1 shows the cross section view of the In 2 O 3 TFTs fabricated with dual gate oxides. X-ray diffraction confirms the crystallinity of the films and Figure 2 shows the representative XRD pattern of the In 2 O 3 films of thickness 20nm. The films exhibited preferred (222) orientation, confirming bixbyite structure (JCPDS 44-1087). The full width at half maximum (FWHM) of (222) diffraction peak was 0.48 0 . Such a small FWHM ensures the high quality of the films. In order to demonstrate the feasibility of the devices with the polymeric dielectrics, the devices were fabricated with poly(4-vinyl phenol) (PVP) as the gate dielectric. Figure 3 
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Dual Channel TFTs With PVP As Top Gate Dielectric
In order to demonstrate the feasibility of the devices with the polymeric dielectrics, the devices were fabricated with poly(4-vinyl phenol) (PVP) as the gate dielectric. Figure 3 displays 
